
Abstract. Background/ Aim: We evaluated surgical outcomes
following nephrectomy and thrombectomy with and without
presurgical treatment with pazopanib in patients with
advanced renal cell carcinoma with inferior vena caval tumor
thrombosis. Materials and Methods: We compared surgical
outcomes between patients undergoing presurgical treatment
with pazopanib vs. surgery-alone in 19 patients who
underwent surgery for advanced renal cell carcinoma with
high-level inferior vena caval tumor thrombosis at the Kobe
University Hospital. Results: Comparing the presurgical group
with the surgery-alone group, respectively, the average
operative time was 497 min vs. 627 min (p=0.08); average
blood loss was 1,928 ml vs. 7,393 ml (p<0.05); average
postoperative hospitalization duration was 15.3 days vs. 21.6
days (p=0.05); and the perioperative complication rate was
lower (presurgical: 33% vs. surgery-alone: 50%). Conclusion:
Presurgical treatment with pazopanib decreased surgical
difficulty and improved surgical outcomes for advanced renal
cell carcinoma with high-level inferior vena caval tumor
thrombosis.

Renal cell carcinoma (RCC) has the unique clinical feature
of extension into the venous system. Ten percent of patients
with RCC present with an intravenous tumor thrombus
invading the renal vein or inferior vena cava (IVC), and 1%
present with a tumor thrombus extending into the right
atrium (1). The Mayo classification system is widely used to
determine the tumor thrombus level. Surgical approaches

vary depending on the level of the tumor thrombus (1), with
surgical procedures becoming more difficult and
perioperative complication rates increasing with higher
tumor thrombus levels (2). In particular, level III and IV
thrombi require invasive procedures such as hepatic
mobilization, a thoracic cavity approach, and extracorporeal
circulation.

Several studies have reported the efficacy of presurgical
treatment with molecular-targeted drugs for locally-
advanced, metastatic RCC (3-10), and for tumor thrombi
extending into the IVC (11-15). Reducing the tumor
thrombus level decreases both surgical difficulty and
intraoperative blood loss as a result of improved venous
return status owing to the vena cava thrombus. 

Several studies have suggested a limited efficacy with
presurgical treatment for IVC tumor thrombosis regarding
decreased tumor size and tumor thrombosis (13-15).
However, pazopanib is a molecular-targeted drug approved
worldwide for the treatment of advanced RCC (16, 17).
Pazopanib has been shown to be non-inferior to sunitinib
regarding progression-free survival and safety, and quality of
life profiles and objective response rates were better with
pazopanib than with sunitinib (18). Early tumor shrinkage by
pazopanib has been reported compared to other tyrosine
kinase inhibitors (19); therefore, we considered that
pazopanib was optimal for presurgical treatment in RCC
patients with IVC tumor thrombosis.

The objective of this study was to evaluate surgical
outcomes following resection of both tumor and thrombus
by comparing presurgical treatment with pazopanib for RCC
patients with level III or IV thrombus vs. surgery-alone.

Patients and Methods
This study was approved by the institutional review board of Kobe
University Hospital (approval No.170073). Informed consent for the
treatment and evaluation was obtained from all the patients. We
performed a retrospective chart review of 16 patients who underwent
surgery for advanced RCC with level III or IV IVC tumor
thrombosis at Kobe University Hospital from March 2008 to

2013

This article is freely accessible online.

Correspondence to: Tomoaki Terakawa, MD, Ph.D., Department of
Urology, Kobe University Graduate School of Medicine, 7-5-1,
Kusunoki-cho, Kobe 6500017, Japan. Tel: +81 783826155, Fax:
+81 783826169, e-mail: daatera0804@yahoo.co.jp  

Key Words: Inferior vena cava, molecular-targeted therapy, renal
cell carcinoma, presurgical therapy, thrombosis.

in vivo 33: 2013-2019 (2019)
doi:10.21873/invivo.11698

Presurgical Pazopanib Improves Surgical Outcomes for Renal
Cell Carcinoma With High-level IVC Tumor Thrombosis

YASUYOSHI OKAMURA, TOMOAKI TERAKAWA, MARIKO SAKAMOTO, 
YUKARI BANDO, KOTARO SUZUKI, TAKUTO HARA, JUNYA FURUKAWA, 

KENICHI HARADA, NOBUYUKI HINATA, YUZO NAKANO and MASATO FUJISAWA

Department of Urology, Kobe University Graduate School of Medicine, Kobe, Japan



September 2018. Baseline assessments included patients’ background
characteristics, laboratory data, treatment history, clinical stage of
RCC, tumor thrombus level, and prognostic profiles. Presurgical
treatment was started after 2016. The presurgical group included
patients with III or IV IVC tumor thrombosis who consented to
receive presurgical treatment after 2016. We used pazopanib for
presurgical treatment and the MAYO classification system to
determine the tumor thrombus level. Most commonly, presurgical
treatment involved 12 weeks of 800 mg of oral pazopanib until 1
week before surgery. We evaluated the surgical outcomes of patients
who received presurgical treatment compared with those undergoing
surgery alone and recorded intraoperative blood loss volume,
operative time, surgical procedure, and complication rates for each
group. Patient treatment responses were generally evaluated every 4
weeks from the start of treatment using chest and abdominopelvic
computed tomography. Each patient’s response and adverse events
were evaluated by the treating physician using the Response
Evaluation Criteria in Solid Tumors 1.0 and National Cancer Institute
Common Terminology Criteria for Adverse Events version 3.0.
Perioperative complications were evaluated by the Clavien–Dindo
surgical complications classification system.

Statistical analysis. Categorical variables were compared using
Fisher’s exact test. Quantitative variables were expressed as means
with standard deviation. Differences between the groups were
compared using the t test. All statistical analyses were performed
using R for Windows v3.4.4 software (www.r-project.org).
Probability (p) values <0.05 were considered significant.

Results

Patients’ background characteristics are shown in Table I.
Nine patients received presurgical treatment, and the
remaining 10 patients underwent surgery alone. There were
no significant differences in patients’ characteristics between
the groups.

The findings in the presurgical treatment group are shown
Table II. All patients in the presurgical group showed
obvious shrinkage of the primary tumor and thrombus to
some extent, and seven patients gained a lower tumor
thrombus level. Among these seven patients, four patients
avoided a thoracic cavity approach and extracorporeal
circulation, and the remaining three patients avoided hepatic
mobilization and hepatic vein clamping. Tumor responses to
presurgical treatment included a partial response in four
patients and stable disease in five patients.

As shown in Figure 1, when comparing the presurgical
group with the surgery-alone group, the average operative
time was 497 min vs. 628 min (p=0.08); the average blood
loss volume (Figure 2) was 1928 ml vs. 7393 ml (p=0.03);
and the average postoperative hospitalization duration
(Figure 3) was 15.3 days vs. 21.6 days (p=0.05). 

Table III shows patients’ perioperative complications,
which occurred in 50% of patients in the surgery-alone group
and 33% in the presurgical group. One surgery-related death
occurred in the surgery-alone group; the patient died two

months after surgery secondary to multiple organ failure.
Higher than grade 3 perioperative complications occurred in
two surgery-alone group of patients: one patient with
pneumothorax and another with pancreatitis. Adverse events
related to pazopanib are shown in Table IV. Eight patients
presented at least one adverse event. Higher than grade 3
adverse events occurred in three patients (thrombocytopenia,
Hand foot syndrome).

Discussion

We evaluated surgical outcomes following nephrectomy and
thrombectomy by comparing patients receiving presurgical
treatment with pazopanib vs. surgery-alone in patients with
RCC and level III or IV IVC tumor thrombosis. A
significantly lower intraoperative blood loss volume and
postoperative hospitalization duration without longer operative
times were obtained in the presurgical treatment group.

Surgical treatment for RCC with IVC thrombosis is a
standard option. Although previous studies have shown that
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Table I. Patient characteristics.

                                              Surgery alone      Presurgical
                                                    (N=10)                (N=9)

Age, years                                                                                                
  average, range                     69.8 (44-83)        71.4 (53-79)       p=0.75
Gender                                                                                                      
  Male                                      9 (90)                  5 (66)                       
  Female                                  1 (10)                  4 (33)                 p=0.14
ECOG PS                                                                                                 
  0                                             6 (60)                  5 (56)                       
  1                                             4 (40)                  3 (33)                       
  >1                                          0 (0)                    1 (11)                 p=1.00
Laterality                                                                                                  
  Left                                        1 (10)                  0 (0)                         
  Right                                     9 (90)                  9 (100)               p=1.00
Level of tumor thrombus                                                                         
  Ⅲ                                          5 (50)                  4 (44)                       
  Ⅳ                                          5 (50)                  5 (56)                 p=1.00
Clinical T stage                                                                                        
  3b                                          5 (50)                  5 (56)                       
  3c                                           5 (50)                  4 (44)                 p=1.00
Clinical N stage                                                                                       
  0                                             8 (80)                  3 (83)                       
  1                                             1 (10)                  0 (0)                         
  2                                             1 (10)                  1 (17)                 p=1.00
Clinical M stage                                                                                       
  0                                             7 (70)                  3 (33)                       
  1                                             3 (30)                  6 (66)                 p=0.18
Histological type                                                                                      
  Clear cell                               9 (90)                  8 (83)                       
  Other                                     1 (10)                  1 (17)                 p=1.00

ECOG PS: Eastern Cooperative Oncology Group performance status.



29%-55% of patients with tumor thrombosis have distant
metastasis, surgical treatment can provide long-term survival
for patients with RCC with tumor thrombosis without
metastasis (2); however, this surgery is one of the most
challenging urological surgeries. Mortality rates with surgery
range from 2.7%-13%, which is high compared with mortality
rates for other surgeries (20, 21), and surgical difficulty and
perioperative complication rates increase with higher tumor
thrombus levels. Recently, neoadjuvant treatment for advanced
or metastatic RCC has been reported in several studies (7-14),
and another study expanded neoadjuvant therapy for localized
RCC, for nephron-sparing (22). Reducing tumor thrombus size
can decrease surgical difficulty and increase safety; however,
the role of presurgical therapy for IVC thrombosis regarding
surgical outcomes is not yet clear.

In our study, four patients experienced tumor thrombus
level reduction resulting in four patients avoiding a thoracic

cavity approach and extracorporeal circulation, and three
patients avoiding hepatic mobilization. The objective response
rate (ORR) was 44% in our study. The average operative time
and blood loss volume in our presurgical group were lower
than in the surgery-alone group, even though we failed to
reduce the tumor thrombus level in two patients. The different
operative times and blood loss volumes can be explained by
the fact that any tumor thrombus shrinkage without decreasing
the level could improve venous flow in the IVC, which
eliminates the fragile collateral venous flow. Surgeons often
encounter or must manage collateral veins around renal
tumors caused by IVC or renal vein obstruction secondary to
the tumor thrombus. Collateral veins increase intraoperative
blood loss, and we saw less collateral venous flow in our
presurgical group. 

Pazopanib is now a first-line treatment for advanced RCC
with favorable risk in the major American and European
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Table II. Details of the presurgical treatment group.

Patient     Gender     Age     Histology of        Clinical    Response    Response of       Response on          Response on        Operative      Blood loss
                                             nephrectomy          stage            at 3           thrombus             thrombus               thrombus           time (min)       volume 
                                                specimen                               months             level          diameter (mm.%)    length (mm, %)                                 (ml)

1                 Male        66         Clear cell        cT3cN0M1       PR               4 → 2                  –9 (18)                  –45 (32)                  593               3660
2               Female      69         Clear cell        cT3cN0M1       PR               4 → 1                  –9 (38)                  –58 (63)                  294                 510
3               Female      53     Clear cell with   cT3bN2M1       SD               3 → 2                  –4 (15)                    –9 (13)                  370                 950
                                             sarcomatoid 
                                            differentiation
4                 Male        79         Unknown       cT3cN0M0       SD               4 → 4                –12 (24)                  –25 (18)                  674               2210
                                           (total necrosis)
5                 Male        69         Clear cell        cT3bN0M0       SD               3 → 3                  –7 (18)                  –12 (14)                  636               1674
6                 Male        79         Clear cell        cT3bN0M1       SD               3 → 2                –14 (33)                  –18 (26)                  436                 600
7               Female      81         Clear cell        cT3bN0M0       SD               3 → 2                –10 (38)                  –47 (46)                  420                 550
8               Female      67         Clear cell        cT3cN0M1       PR               4 → 3                –29 (67)                  –39 (29)                  729               6945
9                 Male        80         Clear cell        cT3bN0M1       PR               4 → 2                  –7 (25)                  –58 (61)                  328                 250

PR: Partial response; SD: stable disease.

Table III. Perioperative complications.

                                   Surgery alone (N=10)             Presurgical (N=9)

                                 All grade      Grade >3      All grade      Grade >3

Ileus                                 3                                          1                      
Pancreatitis                      1                    1                                           
Pneumothorax                 1                    1                                           
Tachycardia                     1                                          1                      
Wound infections                                                        1                      
Vein thrombus                                                             1                      

Table IV. Adverse events related to presurgical pazopanib.

Adverse event                   All grades           (%)         Grade 3       (%)

Hyper tension                           4                  (44)               0              (0)
Hepatic dysfunction                3                  (33)               0              (0)
Thrombocytopenia                   2                  (22)               2             (22)
Hypothyroidism                        2                  (22)               0              (0)
Hand foot syndrome                 1                  (11)               1             (11)
Nausea                                       1                  (11)               0              (0)
Fatigue                                     1                  (11)               0              (0)
Stomatitis                                 1                  (11)               0              (0)
Taste disorder                           1                  (11)               0              (0)
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Figure 2. Average blood volume loss. The average blood loss volume was lower in the presurgical group compared to the surgery-alone group. The
error bars show the standard deviation.

Figure 1. Average operative time in the presurgical group and the surgery-alone group. The error bars show the standard deviation.



guidelines (3, 4). The COMPARZ trial compared the efficacy
and safety of pazopanib and sunitinib as first-line therapies;
pazopanib was noninferior to sunitinib regarding
progression-free survival, and safety and quality of life
profiles were better in patients treated with pazopanib (5). In
addition, ORR was higher with pazopanib than with sunitinib
in the COMPARZ trial (31% vs. 25%, respectively). One
major concern with presurgical treatment is the potential to
increase perioperative complications. The half-life of
pazopanib is shorter than for sunitinib (22-30 h vs. 80-110 h,
respectively), and a short half-life can reduce the effect on
perioperative complications of presurgical treatment agents.
Although immune-checkpoint inhibitors can be used as a
presurgical treatment, the ORR in patients treated with
immune-checkpoint inhibitors was similar to pazopanib or
sunitinib in one study (23), and immune-checkpoint
inhibitors have the potential to cause irreversible immune-
related adverse events. Chapin et al. observed an increased
complication rate for wound healing and thromboembolism
following nephrectomy in patients treated with molecular-
targeted agents (24). In our study, the perioperative
complication rate was lower in the presurgical group. Chapin
et al. used mainly bevacizumab or sunitinib, which may
explain the higher complication rate. We consider that our
lower perioperative complication rate contributed to the
shorter postoperative hospitalization duration in the
presurgical group. Adverse events related to presurgical
pazopanib treatment occurred in eight patients, and three

patients presented with > grade 3 adverse events, in this
study. Discontinuation of presurgical treatment because of
unacceptable adverse events did not occur; therefore, we
consider pazopanib to be suitable for presurgical treatment
in RCC patients with IVC tumor thrombosis.

In this study, we could not evaluate a survival benefit of
presurgical treatment for RCC with IVC thrombosis because
of the short-term observation. The CARMENA trial reported
that sunitinib alone was not inferior to presurgical sunitinib
in patients with metastatic RCC regarding overall survival
and progression-free survival (25). However, in RCC
patients with tumor thrombosis without metastasis, it is
possible to obtain long-term survival with surgical treatment
(2). Our study suggested a potential benefit of presurgical
pazopanib for specific patients; however, prospective long-
term studies are needed to define the clinical benefits of
presurgical treatment in patients with RCC with IVC
thrombosis.

This study has several limitations. First, this study had a
retrospective design, relatively small number of patients, and
short observation period. Second, selection bias and issues
regarding missing data were present in this study.
Additionally, we could not exclude the influence of
improved surgical procedures in our institution on surgical
outcomes, namely, lower blood loss volumes, and shorter
operative time and hospitalization duration.

In conclusion, for RCC patients with level III or IV IVC
tumor thrombosis, presurgical treatment with pazopanib
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Figure 3. Average postoperative hospitalization duration in the presurgical and surgery-alone groups. The error bars show the standard deviation.



decreased the need for surgery and improved surgical
outcomes regarding blood loss volume and postoperative
hospitalization duration.
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